The di¯uorinated ring in 2,4-di¯uorobenzaldehyde isonicotinoylhydrazone, C 13 H 9 F 2 N 3 O, (I), is disordered over two sets of sites with unequal occupancy. The molecules of (I) are linked by a combination of NÐHÁ Á ÁO and CÐHÁ Á ÁO hydrogen bonds into chains of rings, which are linked into sheets by a single %±% stacking interaction. In 2,3-dichlorobenzaldehyde isonicotinoylhydrazone, C 13 H 9 Cl 2 N 3 O, (II), the molecules are linked by a combination of NÐHÁ Á ÁN, CÐ HÁ Á ÁN and CÐHÁ Á ÁO hydrogen bonds into sheets of R 4 4 (14) and R 4 4 (26) rings.
Comment
Tuberculosis is again a worldwide problem, due in part to the advent of multi-drug resistant strains and the association of tuberculosis with human immunode®ciency virus infection in AIDS. A ®rst-line drug used in combination with other drugs for the treatment of tuberculosis is isoniazid (isonicotinoylhydrazine). As part of a study of new derivatives of isoniazid, we now report the structures of 2,4-di¯uoro-benzaldehyde isonicotinoylhydrazone, (I), and 2,3-dichlorobenzaldehyde isonicotinoylhydrazone, (II).
The leading torsion angles (Table 1) indicate that, while the molecules of compound (II) are nearly planar, in those of compound (I) not only is the central spacer unit between atoms C14 and C21 non-planar, but each of the rings, particularly the pyridyl ring, is twisted away from the mean plane of the adjacent spacer atoms. The major conformer (see Comment) of compound (I), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level.
Compound (I) (Fig. 1 ) exhibits orientational disorder of the di¯uorinated ring, such that one of the F atoms appears to be disordered over sites bonded to C22 and C26. The major conformer, with this F atom occupying the site designated F2, has occupancy 0.760 (3), while the minor conformer, with the disordered F atom occupying the site designated F6, has occupancy 0.240 (3).
The molecules of compound (I) are linked by a combination of NÐHÁ Á ÁO and CÐHÁ Á ÁO hydrogen bonds (Table 2 ) into a chain of rings, and these chains are linked into sheets by a single %±% stacking interaction. Atoms N17 and C27 in the molecule at (x, y, z) both act as hydrogen-bond donors to atom O1 in the molecule at ( (010) sheet lying in the domain À0.01 < y < 0.51 (Fig. 3) . A second such sheet, related to the ®rst by inversion and generated by the n-glide plane at y = 3 4 , lies in the domain 0.49 < y < 1.01, but there are no direction-speci®c interactions between adjacent (010 sheets.
The molecules of compound (II) (Fig. 4) are fully ordered, and they are linked into sheets by a combination of NÐHÁ Á ÁN, CÐHÁ Á ÁN and CÐHÁ Á ÁO hydrogen bonds. Atoms N17 and C13 in the molecule at (x, y, z) both act as hydrogen-bond donors to pyridyl atom N11 in the molecule at (1 À x, À The molecule of compound (II), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level. (Fig. 7) . There are no direction-speci®c interactions between adjacent sheets.
Experimental
Equimolar mixtures of isoniazid (2 mmol) and the appropriate dihalobenzaldehyde (2 mmol) in tetrahydrofuran (20 ml) containing a catalytic amount of triethylamine were heated under re¯ux for 6 h in an atmosphere of dinitrogen. After cooling, the mixtures were concentrated under reduced pressure and the residues were puri®ed by column chromatography on silica gel, eluting with a hexane±ethyl acetate gradient, to give pure samples of compounds (I) and (II). Crystallization from ethanol solutions gave crystals suitable for single-crystal X-ray diffraction. 161.7, 150.4, 149.6, 144.6, 140.0, 133.7, 132.4, 131.8, 128.5, 125.6, 121.5 ; IR (KBr, #, cm À1 ), for (I): 3177 (NH) and 1654 (CO); for (II): 3188 (NH) and 1686 (CO).
Compound (I)
Crystal data Hydrogen-bond geometry (A Ê , ) for (I). Figure 7
A stereoview of part of the crystal structure of compound (II), showing the formation of a hydrogen-bonded (100) sheet. For the sake of clarity, H atoms not involved in the motifs shown have been omitted.
The space groups P2 1 /n for (I) and P2 1 /c for (II) were uniquely assigned from the systematic absences. All H atoms were located in difference maps and then treated as riding atoms, with distances CÐ H = 0.95 A Ê and NÐH = 0.88 A Ê , and with U iso (H) = 1.2U eq (C,N). In compound (I), the disordered di¯uorinated ring was modelled using partially occupied hydrogen and¯uorine sites adjacent to atoms C22 and C26, with the occupancies of the partially occupied hydrogen and partially occupied¯uorine sites each constrained to sum to unity. The site-occupancy factors then re®ned to 0.760 (3) and 0.240 (3).
For both compounds, data collection: COLLECT (Nonius, 1999); cell re®nement: DENZO (Otwinowski & Minor, 1997) and COLLECT; data reduction: DENZO and COLLECT; program(s) used to solve structure: OSCAIL (McArdle, 2003) and SHELXS97 (Sheldrick, 1997); program(s) used to re®ne structure: OSCAIL and SHELXL97 (Sheldrick, 1997); molecular graphics: PLATON (Spek, 2003); software used to prepare material for publication: SHELXL97 and PRPKAPPA (Ferguson, 1999) .
The X-ray data were collected at the EPSRC X-Ray Crystallographic Service, University of Southampton; the authors thank the staff of the Service for all their help and advice. JLW thanks CNPq and FAPERJ for ®nancial support.
Supplementary data for this paper are available from the IUCr electronic archives (Reference: SK1868). Services for accessing these data are described at the back of the journal. 
